Spectroscopic determination of lysozyme conformational changes in the presence of trehalose and guanidine.
The bioprotective action of the disaccharide trehalose has been studied against the well-known denaturating agent, guanidine hydrochloride. The results indicated a direct influence of trehalose on both enzymatic activity and conformational changes of lysozyme, as shown by the decrease of the inactivation rate constant of about 1.48-fold and the loss of α-helix structure of lysozyme. In addition, ESI-MS hydrogen-deuterium (H/D) exchange experiments allowed us to correlate the structural and dynamic features of the protein in the presence of the two additives, highlighting as trehalose remarkably influenced this exchange by decreasing local protein environment changes and solvent accessibility to the amide peptide backbone, as further evidenced by circular dichroism and (1)H NMR measurements.